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RATING SCALES! 
WITH SPECIAL REFERENCE TO THE FIELD oF CHILD DEVELOPMENT 


BY LaBERTA A. WEISS 
Iowa Child Welfare Research Station, State University of Iowa, 
Iowa City, Iowa 


Whether we like it or not, rating scales are forging their way into 
research circles. Not only are they of value in lieu of more objective 
measures, but they are being found applicable themselves with a 
relatively high degree of objectivity. The supposed death blows first 
dealt them by Rugg and Thorndike have proven only temporary 
checks. What then seemed unavoidable flaws have now been found 
remediable through development of new techniques. 

In no field of research are rating scales used more than in that of 
child psychology. Inability to secure information from the child 
himself prior to the development of language often makes judgments 
of adults imperative sources of information at the early ages. At the 
preschool level, also, we have no available data for validating tests. 
Mental tests of public school children, for instance, may be compared 
with scholastic achievement, grades, etc., but for younger children no 
such criteria are available. Furthermore, the growing interest in 
character tests and in the application of experimental procedures to 
the study of the personality have made ratings necessary validating 
measures for subjects of every age. 

The present article has been prepared as a guide to the person 
who, feeling that the rating scale technique must play a part in his 
research, and being faced with the still-lingering disapproval which 


1The writer wishes to make acknowledgment of the helpful suggestions 
extended by Dorothy E. Bradbury and Dr. Esther Van Cleave Berne in the 
preparation of this manuscript. 
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rating scales usually evoke, does not know quite which way to turn. 
Three essential phases of the problem are considered: 
1. An attempt is made to clarify the concept of rating scales by 
classifying and comparing types which have been used. 
2. Aids to objectifying scales are suggested. 
3. Phases of research in the field of child psychology in which 
ratings have proven of value are cited. 


CLASSIFICATION AND COMPARISON OF RATING SCALES 


In examining the literature in which rating schemes are involved, 
the reader is bewildered by the vague descriptions and the inter- 
changeability of terms which everywhere prevail. Nowhere is there 
a systematic account of types of rating scales. The following group- 
ing, while admittedly arbitrary and only suggestive, may nevertheless 
give some semblance of order to an at present chaotic state of affairs. 

Judgments or estimates are made by two general procedures 
known as the ranking and the scoring methods (3). Ranking 
involves a placing of individuals or traits in relative order and is used 
primarily to rate those groups in which all of the members are known 
to the rater or those traits which are so separate that they may all be 
placed in a scale of values. Scoring refers to those judgments which 
place the individual or trait in a position on a scale of already defined 
steps, and is used where a single individual or trait is to be rated or 
where, if ratings of a group are desired, each rater knows only a part 
of the individuals. 

In the following discussion, scoring scales have been defined even 
more rigidly by division into two types: (1) the simple scoring scale, 
in which no fixed or weighted values are assigned to the items, and 
(2) the weighted scoring scale, in which each of the checkable items 
has a definitely assigned value. In the former scale the score consists 
of the total number of desirable or undesirable reactions made, the 
distinction between the latter terms being decided on a subjective or 
“common sense”’ basis. The score on the weighted scoring form is 
the sum of the values belonging to the items checked, these single 
values being based either on arbitrarily chosen units or on statistically 
weighted values secured through special investigation. The scoring 
methods exist in all degrees of combination and are often indistin- 
guishable in their modified forms. 


RANKING SCALES 


The order-of-merit or ranking method involves the grading of 
subjects or traits in some specified order such as from best to worst. 
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It is a development from psychophysical research, having first been 
used in 1902 by Cattell to order a series of grays. It was later used 
extensively by Cattell (22) in his studies of eminence. A typical 
example of the method from the field of child psychology may be 
found in Arlitt and Dowd’s (8) study of variability among groups of 
judges in rating children on character traits. 

The order-of-merit method is much more commonly used for 
securing measures of an individual’s own opinions and attitudes than 
it is for securing measures of other persons’ estimates of him. It is 
accordingly less used with preschool than with other children. 
Studies of school children in which it has been employed include 
those of Fernald (37), Raubenheimer (94), Van Wagenen (119), 
and Lentz (68). The possibilities of the method have been greatly 
extended by Thorndike (114), Garrett (43), and Ream (95), who 
have shown it possible to statistically evaluate order-of-merit ratings 
in which the ordering has been incomplete. The order-of-merit 
method has been used in many modified forms. For instance, it has 
been combined with graphic methods by Symonds (109), with a 
modified form of the graphic by Hartshorne (49), and Berne (10), 
and with the multiple choice method by Slaght (103). 


SIMPLE SCORING SCALES 


The simple scoring scale involves a choice from two or more 
possibilities under each separate item to be rated, with the final score 
a composite of the desirable or undesirable ratings secured. Four 
forms have been noted here: (1) paired-comparisons, (2) the ques- 
tionnaire scale, (3) the multiple choice scale, and (4) the multiple 
choice questionnaire. 

Paired-Comparisons 

The method of paired-comparisons was first employed by 
Fechner in 1865 to determine the aesthetic value of two pictures. It 
is, therefore, like the order-of-merit method, an outgrowth of psycho- 
physical procedures. The method was first employed as a rating 
technique by Thurstone (116), in his study of social values. 
Slaght’s (103) scale of likes and dislikes and Shuttleworth’s (102) 
scale for investigating scholastic success both involve the paired- 
comparisons method. A combination of paired-comparisons with 
other methods is exemplified by Slaght’s (103) record of parents 
which involves characteristics of both the graphic and the paired- 
comparisons scale. 
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Mort and Stuart (83) have reported a novel and practical appli- 
cation of the two-choice idea. This involved the use of a five item 
scale of character traits. Pupils were to be rated only on the two 
extremes of each trait and in case the pupil did not display the trait 
to an extreme degree he was not rated at all. Every teacher in the 
school system had the opportunity to participate in the rating. Each 
child’s score was then based on the frequency with which he was 
reported on a given trait. 


Questionnaire Scale 


The questionnaire scale resembles the paired-comparisons scale in 
that the decision is limited to two alternatives. Woodworth’s (129) 
scale of 116 questions to be rated yes or no is the outstanding pioneer 
work in this field. Buford Johnson (58) and Ellen Mathews (74) 
have made adaptations of the Woodworth scale to children. One of 
the sixty items from the Johnson scale follows: 

Do you like to play by yourself better than with Yes No 

other children? 


The questions in all three of the above scales are based on 
psychoneurotic symptoms, and the score is the sum of the undesirable 
answers secured. A somewhat different use of the method has been 
made by Maher (71) in a study of moral and social development in 
the child. 

Multiple Reaction Scales 

The multiple reaction scale differs from the two preceding scales 
primarily in the greater number of choices possible. The scales used 
in Raubenheimer’s (94) study of potentially delinquent boys are 
classical examples. The method consists of listing a number of 
descriptive phrases under a more general heading and instructing the 
rater to check the one which most nearly fits his case or way of feel- 
ing. An example from Raubenheimer follows: 

Chums: It is hard to go without them..................eeeeee: 
You cannot always trust them............ssseeeeeeees 


They sometimes squeal on you.............seccecccees 
It is best to have them in your gang.................. 


The score here, as in the questionnaire form, is the number of 
questionable reactions given. 


Multiple-Choice Question 


The multiple-choice question, taken from Watson, differs from 
the multiple-choice scale in that the degree of truth or desirability is 
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involved in each suggested answer and hence the reaction is made to 
every statement. An example from Watson (122) follows: 


All Most Many Few No Jews will try to get the best of a 
bargain even if they have to cheat 


to do so. 





The above test has thirty-six elements similar to the above, the 
final score being of two possible forms: (1) the extremism score in 
which all of the “All” and “ No” answers are totaled, and (2) the 
viewpoint score, where items are classed as liberal or conservative. 

Multiple-choice questionnaires may be found in all of the three 
forms described under Point Scales below, but since the distinctions 
are evident from a reading of that section examples of the different 
types are not given here. 


General Discussion 


Two points of resemblance among the above forms of simple 
scoring method are evident from the preceding examples: (1) they 
have been much more widely used to secure individuals’ expressions 
of their own attitudes than to secure ratings of others, and (2) they 
depend for final scoring on subjective estimates as to what desirable 
or undesirable responses may be. This latter point is not limited to 
simple scoring methods alone, since those weighted scoring scales 
whose numerical values rest on arbitrarily chosen units are equally 
open to criticism. Indeed, the fact cannot be stressed too often that 
the distinction between the types of rating scales is an arbitrary and 
relative thing. Yepsen’s (130) score card affords an excellent 
example of this. The scale itself, an item of which follows, is 
essentially of the multiple-choice type: 


Attitude toward others 


Is cruel, a “ bully” 

Codperates, is considerate of others 
Makes the best of any situation 
Rough, but means well 

Codperates, is considerate, a leader. 


By use of a special scoring scheme, however, the scale has been con- 
verted into one which is rightly classed as a conduct scale of the 
weighted score form. The method of scoring referred to gives a final 
score based on the sum of numerical values assigned to the items, 
these latter values depending on the frequency with which the 
behavior they represent was manifested in the group. 
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WEIGHTED SCORING SCALES 


In the following discussion only the most basic types of weighted 
scales have been described. These are: (1) the point scale, (2) the 
paired-comparisons scale, (3) the man-to-man scale, (4) the fre- 
quency scale, and (5) the graphic scale. A number of improved 
forms of present-day scales exist which cannot be grouped under 
one general head. 

Point Scales 


A point scale may be broadly defined as any scale which makes 
use of scores computed in terms of points. Here, however, the term 
has been used to cover only those scales which involve the basic ideas 
of the weighted scoring scale, and which do not include the special 
factors such as distinguish the graphic and the man-to-man scales. 

Three common types of gradation are employed in assigning 
values in the point scale. These are: 


A. Grading on frequency of occurrence. 
B. Grading on the basis of degrees of the given trait manifested. 


C. Grading on the basis of preferences. 


Grading on Frequency of Occurrence 


This division affords an excellent illustration of the two types 
of numerical score, the arbitrarily assigned and the weighted. 
Newcomb’s (84) scale is an example of the former, values being 
assigned for each trait on the following basis: 


O0=never occurred at all 
l=rare 

2=occasional 

3=fairly frequent 
4=very frequent 


Olson (87), on the other hand, secured the numerical scores 
included in the following illustration from an investigation of the 
seriousness and frequency of occurrence of the trait under 





consideration : 
FREQUENCY OF OCCURRENCE 
A. 
Y? y 
Has Has Occurred 

Behavior Never Onceor Twice Occasional Frequent 

Problem Occurred But NoMore Occurrence Occurrence Score 
Imaginative Lying 0 12 18 21 


Marked Overactivity 0 8 12 14 
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Grading on Degrees of the Trait Manifested 


The Conduct Chart. The Terman (113) method of rating a 
child one, two, three, four or five on a trait, according as he was 
judged very superior, superior, average, inferior or very inferior, 
is a simple form of the conduct chart. In this place, also, belongs the 
conduct scale of Chassell (25), one of historical significance since it 
marks the beginning of ratings based on habits rather than on traits 
as such. Since the improved form of the Chassell scale has been 
discussed in a later section the sample of this type of scale to be 
included here is taken from the Hartshorne (50) conduct record: 

Selfishness 
(a) Self always first (—2) 
(b) Others first only under pressure (—1) 
(c) Others first if to his own advantage (0) 
(d) Thinks of others first; little thought of self (+2) 
(e) Self and others on equal basis (+1) 


— 


— 


The Downey scaling system for the test of resistance to opposition 
is an example of a point scale graded on the basis of degrees. 
Grading on Basis of Preferences 

The typical procedure in scales of this type is to record one’s 
rating in terms of such symbols as L!, L, ? D, D! (from very much 
liked to very much disliked). Each judgment is assigned a relative 
value. The method is obviously used to study personal opinions and 
has little place in the rating of preschool children. 

Modifications. A few rating scales exist which embody more than 
one of the three types of point scale just discussed. An example is 
the Chassell scale of 1922 (25), which not only has each degree of 
manifestation of a trait described or weighted relative to the others, 
but also makes further discrimination possible within the item on the 
basis of frequency of its occurrence. A sample follows: 


0 1 #2 3. Puts on or takes off gymnasium shoes in three minutes or 


less. (1) 
0 1 2 3 . Does not run in the halls. (2) 
0 1 2 3 Keeps desk, table, and locker in good order. (3) 
2 3 Laughs and talks quietly. (4) 
0 1 2 3 Is unassuming. (5) 


(Items on this scale are weighted by groups. The weighted value of the 
above five is three. Letting the underlined numbers represent a hypothetical 
rating, the score on the above traits is thus the sum of the underlined figures 
times three. ) 





192 LaBERTA A. WEISS 


All the types of scales to be discussed in the following pages 
involve the point scale principles in addition to the specific principles 
which distinguish them from one another. Thus Webb’s (124), 
Olson’s (87), and Moore’s (80) scales combine the graphic scale idea 
with form B of the point scale, and Yoakum and Manson’s (131) 
scale is a combination of the graphic idea with form C of the point 
scale. Scott’s army scale (100) is a combination of the man-to-man 


idea with point scale form B. 


Paired-Comparisons 


Paired-comparisons is the simplest modification of the point scale, 
the only difference being that the trait to be judged is graded on the 
relative presence or desirability of two extreme forms, rather than 
on the basis of a continuous series of manifestations or degrees. The 
studies of Bridges (17), Marston (73), and Powers (90) belong in 
the weighted score class. It should be noted that these scales involve 
the true paired-comparisons procedure only in the initial reaction. 
Once the extrovert or introvert member of a pair in the Marston 
scale is selected for instance, one still has the choice of scoring 
it ++, +, or —. Introvert checks are then scored 1, 2, and 3, 
respectively, and extrovert checks are scored 5, 4, and 3. The total 
score is the sum of the separate ratings. 


Man-to-Man Scale 


The man-to-man scale, famous for its widespread use in the 
army, was originated by W. D. Scott in 1917. In this method each 
estimator constructs his own scale, basing it on actual human beings. 
The best man’s name is placed at the top of the scale, the poorest at 
the foot, the average in the center, and the better and poorer than 
average in between. The scale represents an attempt to do away with 
varying standards among judges. Scott’s original form (100) 
included five traits with five subdivisions under each. An example 


of one trait follows: 


Leadership 
Initiative, force, self-reliance, EE Fe 15 
decisiveness, tact, ability to PR ede icin ovale 12 
inspire men and to command ee oo 9 
their obedience, loyalty and TM oss cay cane 6 
cooperation. RN 3 


Varner’s (120) study is representative of the application of the 
method to children. Chassell (27) also applied the method in modi- 
fied form to a group of children, securing very favorable results. 
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The original man-to-man scale was based on individuals drawn 
from the estimator’s entire range of experience. One modification 
of the scale involves choosing the sample men from the particular 
group to be rated. Magson’s (70) scale is illustrative of this. The 
scale has also been combined with various other types of rating 
methods such as the graphic (78). 


Frequency Scales 


The frequency scale is really a point scale in which the trait 
studied is considered to be distributed in the population according to 
the frequencies of the normal distribution curve. Each trait is 
defined on this basis in several (usually five) degrees, equal intervals 
on the scale representing equal steps in frequency on the normal 
curve. The subjects to be rated are then assigned to the position 
most descriptive of their own behavior. Degrees on this scale are 
often expressed in terms of per cents, other times in terms of point 
values. 

The application of the normal distribution curve to social phe- 
nomena was first made in 1869 by Galton (42) in his investigations 
on the inheritance of eminence. Most of the later applications of the 
method are combinations of other types of scale. Thus Symond’s 
scale (109), a sample of which follows, is a combination of the fre- 
quency scale with the dot-on-a-line technique. 


Trait: Health 
Is he generally healthy or vigorous? 
Pupil 4% 11% 21% 28% 21% 11% 4% 
very bad bad poor average good very good excellent 


The whole graphic system, if we consider the scale discussed by 
Freyd (40) as a typical example, involves the concept of the normal 
distribution, and hence is a modified form of the frequency scale. 


Graphic Scales 


Though Scott is known as the originator of the graphic rating 
system, its early beginnings can be traced back to Miner’s (79) scale 
of 1917, which involved a dot-on-a-line idea. The Miner scale differs 
from the typical graphic scale of the present day in that there are no 
trait descriptions placed at fixed division points. 

Scott’s scale, the first real graphic scale, stands midway between 
Miner’s system and the graphic scale of the present day, in that trait 
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descriptions are included but they are not set off by dividing lines. 
An example of the Scott scale (88) follows: 


Quality Report 
Ability to Learn: Con- Very Learns with Ordinary Slowto Dull 
sider ease with which ‘Superior ease learn 


this employee is able to 
learn new methods and 
to follow directions given 
him. 


Both the Miner scale and the early graphic scales of Scott and 
Freyd involved the principle of the frequency scale as well as the 
dot-on-a-line idea. While this would seem, therefore, an essential 
characteristic of the method, it has been so completely ignored in 
some of the recent scale descriptions, including Terman (113), 
Blanton and Blanton (12), Fenton (36), and Flemming (38), that 
one wonders if the concept has been retained or considered at all. 

Among the greatest advancements in the graphic rating scale are 
the rating of habits in preference to the rating of traits, and the 
substitution of the question in place of the trait description (11), 
which makes for judgment of the trait in a more active sense.” 

Furfey (41) has combined the above two improvements with a 
third, i.e., the rating of a number of sub-traits under each item, the 
results to be combined for the final trait score. McDonough’s 
scale (69), already cited, makes use of Furfey’s sub-trait technique. 


Most Recent Improvements 


Some of the most successful of recent rating scales seem to have 
retained all the principles of the graphic scale except for the actual 
use of the dot-on-a-line idea, and to have combined these graphic 
scale principles with those of the ranking method. Hartshorne (49), 
for instance, instead of using the check on the line, had a rater place 
after each pupil’s name the figure indicating the point on the scale 
where she would place him. All pupils were rated on one item at a 
time. Berne’s (10) scale has eliminated the dot-on-a-line technique 
in a somewhat different manner: 


2It is highly probable that all trait rating is based on habits too, and that 
habit rating differs from the former only in the delimitation of the habits on 
which ratings are based. It may thus be true that while habit rating is more 
reliable it so limits the expression of the trait considered as to make results 
less valid. Further experimentation is needed on this point. 























RATING SCALES 195 


1. Obeys: is submissive to authority ; submissive to restraint or command. 


Does he obey? 


( ) Decidedly ( ) Notice- ( ) Equally ( ) Notice- ( ) Refuses to 
Submissive ably Obedient ably Dis- Obey De- 
to Obedient and Dis- obedient cidedly ; 
Authority obedient does what 

is Pro- 
hibited 


In this scale, too, rating is for one trait at a time. 

Hartshorne’s (50) check list (copied after Hepner) involves the 
checking of eighty pairs of anonyms, and is claimed to be superior 
to the checking of points on a line. Scoring on this scale takes into 
consideration the frequency with which each word is used as well as 
its general plus or minus character. The scale has two especial 
merits: (1) it affords data for measurement of reliability, and (2) it 
makes possible the measurement of halo effects. 

The rating scale of the American Council on Education (16) is 
another recently developed form of scale which avoids the check on 
the line technique. This scale, developed after careful evaluation 
and experimentation with the various rating schemes which have 
preceded it, has finally been presented with five traits, each in the 
following form: 


A—How are you Sought by Others Please record here 
and others Well Liked by Others instances that support 
affected by Liked by Others your judgment 
his appearance Tolerated by Others 
and manner? Avoided by Others 


No Opportunity to Observe 


The use of ratings between trait descriptions which the line made 
possible was discarded since raters did not take sufficient advantage 
of the opportunity when it was afforded. The use of the scale in the 
above form was also found most conducive to securing of behavior- 
grams (the records in the last column of the scale). 

Various other rating scales have been devised and set up as inde- 
pendent forms by their various exponents, but these have either been 
too novel to be widely practicable—as the guess-who method of 
Hartshorne (51)—or else they are merely modifications of two or 
more of the basic forms. Hartshorne’s portrait method has attracted 
some attention, and has been extensively applied by Stouffer (107). 
Freyd (40) has listed minor variations in method which have not 
been mentioned here. Many forms or modifications of rating 
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schemes have also been disguised under the name of tests. Pressey’s 
Cross-Out test, for instance, is really a paired-comparison rating 
method since the crossing out or the retention of each item involves a 
judgment as to its + or — character. Inventories such as the one 
by Andrus (7) might be readily converted into rating scales, as already 
has been done with the Woodworth (129) sheet and the Yepsen (130) 
personal behavior score card. 


COMPARISON OF RATING METHODS 


There is obviously a need for systematic investigation of the rela- 
tive reliability and validity of the different forms of rating scale. 
The validity and reliability of rating scales in general have been dis- 
cussed at length by May and Hartshorne (76) and by Watson (122). 
Attempts at evaluation of single forms or of comparison of two or 
more forms have also been made, but since the various findings are 
the result of different investigations they are not strictly comparable. 
The general results of this latter type of study are given below. 


Rank versus Scoring 


Knight (64) considers ranking superior to scoring methods, citing 
in proof of this contention the errors due to halo effects which enter 
into the latter procedures. Allport (3) is of a similar opinion, 
stating that rankings are not only more accurate but also more con- 
crete and definite. Conklin and Sutherland (28) claim that the order- 
of-merit method is less affected by immediate emotional reactions 
than is the scoring method. 

In contrast with the above claims, Symonds (109) found prac- 
tically the same reliability for the scoring and ranking methods in 
two experiments. He maintained that each had its special advantages, 
ranking being superior for transmitting scores into sigma indices, and 
rating being superior for ease and pleasure in using. 


Scoring Scales 


No studies have been made on the relative value of the simple and 
the weighted scoring scale. Marsh and Perrin (72) found no differ- 
ences in reliability between the man-to-man and graphic scales. It is 
the general consensus of opinion, however, that the graphic system is 
superior. Specific points cited against the man-to-man scale are: 
(1) difficulty in using it, (2) its time consuming character, and 
(3) in the case of the Scott scale—the fact that it involves the 
grouping of heterogeneous traits under one head. Bradshaw (16) 
claims that the criticisms directed against rating techniques by 
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Rugg (98) and by Knight and Franzen (63), were due to their use 
of the army scale to the neglect of graphic methods. Hayes and 
Paterson (52) hold that the graphic scale is superior to others (1) in 
freedom of rater from direct quantitative terms in judging men 
and (2) in ability to make as fine a discrimination as desirable. 
Freyd (40) considers the graphic method the most successful in 
eliminating halo effects since scores on it show a greater tendency to 
follow the normal distribution rather than piling up above captions. 
Further advantages claimed for the graphic method are its simplicity, 
definiteness, concreteness, self-explanatory character, and the fact 
that it provokes less personal resistance. 

Combinations of ranking and scoring systems, first begun by 
Symonds (109), and used extensively in more recent scales, have proven 
especially reliable measures. Hepner (54), Hartshorne (49) and 
Bradshaw (16) have found that the dot-on-a-line idea of the graphic 
scale is not an indispensable feature of that system in making for high 
reliability. Terman (113) by asking raters to express the degree of 
certainty of their judgments and Hollingworth (55) and Brad- 
shaw (16) by use of behaviorgrams have increased the reliability of 
their scales. Landis (66), on the contrary, found that citing of 
examples in support of ratings did not increase reliability. The 
cause probably lies in the fact that he did not require such records 
until the entire rating was completed. 


Alps To OBJECTIFYING TESTS 


One of the first beginnings toward the objectifying of tests is a 
clear recognition of common pitfalls. A list of some of these with 
suggestions for evading them follows. The suggestions represent 
practical devices, for the most part already put to test by the person 
cited as contributing them. 


Potnts To BE Notep IN USE oF RATING SCALES AND SUGGESTIVE 
METHODS OF TREATING THEM 


I. Varying ease with which types of trait may be reliably rated. 

a. Hold to more reliable types as much as possible. (In general, traits 
most easily rated represent the individual’s reactions to objective 
things; other traits more difficult represent the individual’s reactions 
to people. Specific lists of hard and easy traits are contained in 
references 5, 8, 34 and 86.) 

b. Use habit rating in preference to trait rating (38, 110, 122, 126). 

c. Recognize differences in degree to which traits function under different 

situations (16). 
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II. Inadequate preparation of scales.® 


III. 


a. 


Be certain that items are clearly defined. 

1. Explain trait name with sentence or group of synonyms (55). 

2. Ask colloquial question rather than naming the trait (6, 11, 122). 

3. Let each quality refer to a single type of activity, not a composite of 
several independent variables (40, 89). 

4. Use descriptive phrases for different divisions of the scale. Replace 
general words by those having specific reference to the quality 
itself (40). 

5. Use specific sub-traits if trait rated is of general character (41). 


. Use proper number of divisions. 


(Authorities vary on this point, the range of acceptable divisions 
being 3 to 9 with a mean approximately at 5. See 29, 40, 108.) 


Undesirable habits in judges. 


a. 


Observe general cautions. 

1. Have several judges (65, 89, 98, 122). 

2. Ask tor expression of certainty (21, 113). 

3. Ask for incidents on which judgments are based (55, 16). 
4. Correct for skewed distribution (122). 


. Prevent varying standards or ways of interpreting degrees of a trait. 


(Remediable in part by simplicity and concreteness of scale 
items. ) 

1. Use ranking rather than scoring method (3, 64). 

2. Use man-to-man scale (100). 

3. Check standards by securing report of each rater’s understanding of 


the term (124). 
4. Hold conferences or give instructions to raters (60, 98). 


. Recognize tendency toward overrating in self-judgments.* 


1. Have rater rank traits in order-of-merit method before making judg- 
ment of their presence in himself (55). 
2. Correct for skewed distribution (122). 


. Control, if possible, the degree of acquaintance with subject to be rated. 


1. Require period of acquaintance before rating (122). 

2. Don’t permit too long a period of acquaintance (63). 

3. Require definite period of observation before rating (21, 104, 124). 

Control, if possible, the type of contact of judge with subjects rated. 

1. Vary situations in which contacts occur (16, 122). 

2. Recognize effect of personal friendship on ratings (101). 

3. Use disinterested judges to overcome differences introduced by per- 
sonal bias (122). 


8 Errors on this point often pass unnoticed in the best of scales. A trait 


such as honesty, for instance, may be rated on a graphic scale extending from 
most honest to most dishonest. The rater fails to realize that honesty and 
dishonesty are two entirely different things, and that no continuous linear 
relationship can be postulated between them. 


4 This trait is even more apparent in children than in older subjects. See 


Hurlock, Elizabeth B.: A Study of Self-Ratings by Children. J. Appl. 
Psychol., 1927, 11, 490-502. 
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{. Dispel tendency of judges to rate on basis of external and ill-founded 
symptoms (55,122). 
g. Recognize individual differences in ability to rate (2, 86, 89, 98). 


IV. Fallacies in manner of rating. 
a. Avoid halo effects. 

. Increase number of judges (8, 55, 56, 63, 64). 

. Rate on observed traits only; rate not more than five (4, 6). 

. Define traits carefully, to encourage more critical analysis (69). 

. Rate all members on one trait at a time (89, 109). 

. Use graphic scale (40). 

. Report evidence with rating; give rating on evidence of each quality 
separately without knowledge of evidence concerning any other 
quality in the same individual (115). 

b. Avoid bunching ; i.¢e., (1) grouping around the average, and (2) group- 

ing above division points. 
1. Use graphic scale (122). 
2. Suggest proportion to fall in each section (109). 


Num kb W DO = 


V. Varying ease with which different types of subjects may be rated. 
a. Recognize these differences as indicated in references 86, 61, 98. 


Further reading in regard to improvement of rating scales is fur- 
nished in the summarized accounts by F. Allport (3), G. W. All- 
port (5), Freyd (40), Watson (122, 123), Bradshaw (16), McDon- 
ough (69), Paterson (89), Dorcus (34), Varner (120), Rugg (98), 
Haggerty (47), Hollingworth (55, 56), and Hendricks (53). 


Uses oF RATING SCALES IN CHILD RESEARCH FIELDS 


Ratings are used both for securing judgments on individuals by 
other persons and for securing measures of an individual’s own 
opinions and attitudes. In child research fields the former use has 
been thus far most important. 

There are three especially common uses for ratings secured by 
others: (1) as validifying measures, (2) as a means of selecting sub- 
jects for special investigation, and (3) as independent measures of 
character. 


Rating Scales as Validifying Measures * 
The use of rating scales to validify intelligence tests is exemplified 
in the studies of Chassell (25), Goodenough (44), Johnson (59), 
Pressey (91,92), Rogers and McIntyre (96), Ackerson and Esta- 
brooks (1), and Terman and Wagner (112). Use of rating scales to 
5 Though most of the examples in this and the following sections deal with 


school or preschool children, a few examples especially illustrative of a given 
use involve older subjects. 
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validify tests of character has been made by Cushing (31), Woodrow 
and Bemmels (128), Woodrow (127), and Flemming and Flem- 
ming (39). There is a whole field of literature on the use of ratings 
to test the validity of the Downey Will-Temperament series. Among 
these may be cited the work of Ruch and Del Manzo (97), 
Meier (78), and Bryant (19, 20). 

Rating scores have been correlated with responses secured through 
psychogalvanic techniques by Brown (18) and by Wechsler, Crabbs 
and Freeman (125). Newcomb (84) used ratings to check the 
validity of his observational records. 

For a time, rating scales seemed the only means of validifying 
certain procedures such as tests of character. Now, however, alterna- 
tive measures are available. Downey (35), for instance, sought a 
measure of validity in the diagnostic significance of her tests. May 
and Hartshorne (77) used internal consistency rather than ratings as 
a measure of validity. Hendricks (53) replaced ratings by case 
studies. None of these methods has met with enough general 
approval, however, to replace rating scales or to show any signs 
immediately of doing so. 


Rating Scales in the Selection of Subjects for Special Investigation 


Often it is desired to study in detail the traits or accomplishments 
of some group such as the aggressive, the introvertive, the persistent, 
or the potentially delinquent. Ratings have been employed to single 
out groups such as these by Moore and Gilliland (81) who used adult 
subjects, by Powers (90), Morgan and Hull (82), Cowdery (30), 
Cady (21), and Schwegler (99). 

Even in this field alternatives may often take the place of ratings. 
The outstanding study in which this has been done is that of 
Lentz (68), where the criterion of group selection was one of socio- 
logical differentiation. 


Ratings as Independent Measures of Character 


Of the large number of studies in which ratings furnish the prime 
source of data, the following are typical examples: Steere (106), 
Webb (124), Berne (10), Goodenough and Leahy (45), Bonham 
and Sargent (15), Fenton (36), Goodenough (46), Pressey (93), 
Davenport and Crayton (33), McDonough (69). Berne (10) and 
Goodenough and Leahy (45) did their work on preschool children. 
Bonham and Sargent (15) worked with infants. Most of the ratings 
were made with no attempts to measure their validity. Exceptions to 
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this in the above list are the investigations of Berne (10) and 
McDonough (69). 


Other Uses of Rating Scales 


The use of rating methods to determine the child’s own attitudes 
and opinions is exemplified by the studies of Shuttleworth (102), 
Raubenheimer (94), Johnson (58), and Mathews (74). Much of 
Furfey’s (41) work on developmental age involves rating scale 
procedures. 

A number of rating scales have also been developed which have 
led into specialized fields. The Chapman-Sims scale for measuring 
socio-economic status (24) is one example at point. Others are 
Nimkoff’s scale (85) and Law’s scale (67) for measuring parent- 
child relationships, Chapin’s home-rating scale (23), Sprague’s score 
card for rating teachers (105), Armentrout’s teacher-rating scale (9), 
and the Social Distance scale of Bogardus (13, 14). 

A fit conclusion for this section as well as for the entire paper is 
the suggestion for extended use of the rating scale technique made 
by May and Hartshorne (76) in a recent article. Improved tech- 
niques have made it possible to rate individuals with a high degree of 
reliability. If now, these ratings—when freed from prejudice—may 
be made to correlate perfectly with conduct, why not reverse the usual 
process of using ratings to validate tests and use, instead, tests to 
validate ratings? The authors cite points in favor of such a 
procedure. 
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STUDIES IN CHARACTER AND PERSONALITY IN 
GERMAN PSYCHOLOGICAL LITERATURE 


BY J. B. MALLER 


Institute of School Experimentation, Teachers College, 
Columbia University 


The purpose of this review is to present a brief summary and 
bibliography of certain studies in character and personality which 
were reported in German psychological literature during the last 
decade. No exhaustive list of German studies in this field will be 
presented, but an attempt was made to include such studies that will 
be of some interest to the American student of psychology, and those 
which are representative of the “ German approach ” to the study of 
character and personality.* 

No hard and fast lines can be drawn between the nature and form 
of psychological research in German and American literature. That 
there is, however, a difference in trend and method of approach is 
obvious. This difference expresses itself, among other ways, in the 
relative number of studies devoted to the various phases of psycho- 
logical research, the number of studies dealing with the individual in 
his personal and social adjustment rather than with specific situations 
and elements, and the prevalence of logical and philosophical analysis 
rather than statistical treatment of results. 

In order to throw light on some aspects of these differences, a 
survey was made of the German studies listed in several psychological 
bibliographies. A summary of the results will be presented. 

1. German studies listed in the Psychological Index and the 
Psychological Abstracts: A study was made of the reports of studies 
listed in the Psychological Index for the years 1929, 1930, and 1931. 
More than 20,000 studies are recorded in those volumes, and the 
German studies listed there constitute 36.7 per cent of the total. They 
were tabulated according to the divisions and subdivisions of the 
Psychological Index, and the proportion of German studies in each 
division was determined. 


*The writer wishes to acknowledge his indebtedness to Dr. Otis W. 
Caldwell, Director of the Institute of School Experimentation, Teachers College, 
Columbia University, for making this study possible; to Dr. G. B. Watson, 
Dr. J. F. Jastak and Mr. J. Elkin for many helpful suggestions. 
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The proportion of German studies ranges from 8 per cent among 
studies in statistical method and 9 per cent among studies in mental 
tests to 90 per cent among studies in sleep and dreams, 68 per cent in 
psychical research, and 64 per cent among studies in psychoanalysis. 
The other phases of research in which the proportion of German 
studies is very high, above 50 per cent, include those dealing with the 
unconscious, criminology and degeneracy, sex behavior, language, 
meaning and judgment, memory and imagination, voluntary action, 
and bibliographical reports. 

The following groups of studies contain the lowest proportion of 
German articles (less than 20 per cent): educational tests, mental 
tests, mental deficiencies, learning, reflexes, muscles and glands, 
psycho-physics, structure of nerves, apparatus, and statistical method. 

The German studies included in the Psychological Abstracts 
(1929) were similarly tabulated according to the major classifications. 
The divisions in which the proportion of German studies is highest 
include studies in social function of the individual, special mental 
conditions and industrial and personnel problems. The groups in 
which the proportion of German studies is lowest includes educational 
psychology, feeling and emotion, mental tests, and biometry and 
statistics. 

2. German studies included in Roback’s bibliography of character 
and personality. The bibliography of Roback contains more than 
three thousand titles of studies which are classified into some forty 
groups according to the nature of the studies. An analysis was made 
of this bibliography to determine the proportion of German studies 
in each of the divisions. 

More than one-third of the total number of studies in character 
and personality were culled from German sources. There was, how- 
ever, a striking variation among the different groups of studies in this 
respect. Thus, the phases of character studies in which the propor- 
tion of German titles was more than 50 per cent of the total included 
the Philosophical, Pathographical, Psychiatric, and Typological. 

Those groups in which the proportion of German studies was 
lowest, less than one-fourth, were: Popular, Anthropological, Tem- 
perament, Statistical, Endocrinological, Literary, and Experimental. 

These differences may be due, to some extent, to the selection of 
titles and to their classification by the author of the bibliography. In 
view of the exhaustive nature of the bibliography, however, these 
differences most likely correspond to differences between the German 
and the American approach to the study of Character and Personality. 
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BIBLIOGRAPHICAL SUMMARY 


In the bibliographical summary that is to follow the Character 
Studies are classified into six groups: testing devices and instruments, 
studies in the development of character, studies in personality adjust- 
ment, social aspects of personality, types of character and personality, 
and discussions on the nature of character and personality. 


A. Testing devices, instruments, questionnaires, and observations 


1. General. The problem of character tests is discussed from the 
point of view of method (44 and 202), objectives (88), and nature of 
personality (205 and 207). Various character tests are described (67) 
and the experimental approach to character tests is reviewed (85 and 
87). The numerous devices for studying character include tests of 
behavior, of the affective phase of character, of moral knowledge and 
attitudes, instruments, questionnaires, and records. 

2. Testing devices involving behavior. A series of ingenious 
tests of various phases of character have been devised by Henning (86 
and 88), and Kunze (116). Most of these are based on the partner- 
ship-work method and involve the cooperation of two or more indi- 
viduals on a task. They include devices for the measurement of 
cooperation, initiative, caution and integrity. They are arranged for 
use in personnel work. 

Luithlen (133) devised a number of testing instruments also 
based on the partnership-work method. These include devices for 
testing leadership ability, initiative, dominance-submissiveness, 
accuracy, persistence, suggestibility and imagination. 

A simple test for measuring accuracy and exactness in carrying 
out directions was devised by Valentiner (215), and a device for 
studying the trustworthiness of children’s testimony and observation 
is discussed by Doring (41). 

Zillig (236) describes a device for the testing of honesty. Chil- 
dren were asked to express their opinion in a situation where telling 
the truth would apparently displease the teacher. Those who scored 
low (lied) on this test were found to be of lower intelligence and 
highly suggestible. 

3. Testing devices for the measurement of the affective phase of 
personality. Foremost in this group is the Rorschach test (171). 
This test of the interpretation of ink blot patterns is used for person- 
ality diagnosis. It consists of 10 pictures similar in outline but suf- 
ficiently vague to allow various interpretations. The score is based 
on the form and contents of the subject’s reactions, whether static or 
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dynamic, attention to form and color, etc. The test was used with 
school children (17), and in a study of siblings (23). Various prob- 
lems and applications of the test are discussed: The nature of the 
test (19), the factor of comprehension (58), the difficulties in hand- 
ling it (148), its use in the study of psychopaths (26), in the detection 
of mental and moral defects (184 and 60), its clinical use (138), and 
its value in psychoanalysis (70 and 151). The relation between the 
results of this test and various types is reported: constitutional 
types (45), the pyknic type (149), extraverts and introverts (171). 

A modified form of the Rorschach test was devised by 
Roemer (170). It allows for a variety of interpretation of ink blots 
and yields a quantitative score. The association method is employed 
in connection with the Rorschach test (178) and also in a study of 
dynamic and reflective forms of reactions (229). The practical 
application of the association technique is discussed (211). 

Somewhat different in form is the test devised by Pototzky (162) 
for the measurement of emotional reactions. It consists of pictures 
of emotional content and the subject’s responses are scored with 
regard to expressions of sympathy, affection, regret, disgust, horror, 
and the like. This test was also used in other studies (16) and was 
found to correlate with intelligence. 

A test of humor is described by Giese (65) among vocational 
aptitude tests. A picture of a humorous situation is presented. The 
time, intensity and duration of laughter, are noted. The subject is 
also asked the reason for laughing and to suggest a title for the 
picture. 

The study of emotions by means of various instruments is 
described. These include a study of the effect of unpleasant emotions 
by means of a dynamograph, plethysmograph (46) and pneumo- 
graph (210); the effect of emotions upon tachistoscopic reading 
errors (73) ; the use of the ergograph and cinematometer for measur- 
ing voluntary action and choice (66) ; the use of the tachistoscope in 
determining types (152) ; the use of the plethysmograph in studying 
the change of attitude (117); the use of the galvanometer for the 
study of the psychogalvanic reflex (64); the relation between mus- 
cular reactions and facial expressions (49). 

4. Tests of moral knowledge and attitudes. The value of moral 
knowledge tests is discussed (167,173, and 183) and the use of 
several tests is reported. Results with the Fernald test of moral 
judgment are presented (118) and the value of this test for character 
education is discussed (82). Fischer (51) describes tests of moral 
vocabulary, descriptions of problem situations and questions on ideals. 
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Children’s attitudes toward theft are tested by means of a series of 
descriptive problem situations (52). The child is to indicate what 
he considers right and wrong and to rate the relative seriousness of 
various offenses. 

The relation between moral judgment, behavior, and intelligence 
with particular reference to delinquents is discussed by Palluch (154). 
Gruehn (75) used a test of religious attitudes in which religious con- 
cepts are presented and the subject is to indicate whether he believes 
them to be true or false. 

5. Questionnaires and general questions. A number of studies 
are reported in which some form of questionnaire was used. These 
include a general questionnaire on the mental make-up of school 
children (98), on personal habits (146), on social behavior of adoles- 
cent girls (216), and a questionnaire to teachers, regarding the 
isolated child (186). 

Children’s responses to general questions on concepts in ethics 
are used for diagnostic purposes. These include such questions as 
“What is the meaning of justice?” (103), “ What do you dislike 
in the world?” (53), “When is a lie permissible?” (31). 
Responses of prisoners concerning goodness and beauty are similarly 
studied (135). 

6. Records and observations. More prevalent than the use of 
tests is the method of studying personal records. These include 
studies of diaries, biographies, self-descriptions, handwriting, and 
observations. 

Frisch and Hettzer (57) studied the religious experience of 
adolescents as revealed in their diaries. A similar study of diaries 
of boys was made by Bihler (32). The general methods of personal 
records (96) and self-observation are discussed (18 and 33) and 
the factor of wishful thinking in self-observation is studied (164). 
Lembke (124) investigates the drawings of “fresh” and “timid” 
children. 

The biographical approach is followed in the study of the effects 
of early impressions (14) and a similar method is followed in a study 
of the retention of school knowledge (139). The personality of 
prostitutes is studied through an analysis of their own life 
stories (185). A few studies deal with the possibility of judging 
human character on the basis of descriptions (27), handwriting (141) 
and pictures (230) and the difficulties involved in the judgment of 
character (230). 

The method of controlled observation is frequently employed. 
This includes an observational study of a three-year-old child (106), 
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a study of disorderliness among school children (137), the emotional 
and ethical responses of delinquent boys and girls (71), the behavior 
of inmates of corrective institutions (154), and the use of observation 
records in the study of types of character (27 and 201). 


B. Studies in the development of character and personality 


1. Education. The general relationship between character and 
educational opportunities is discussed (62 and 155). Studies in 
character education deal with such problems as the affections of 
pupils (190), the lazy child (24 and 225), the boastful child (191), 
and common character defects among children (7). The problem of 
moral therapeutics among children is considered (101). 

Case studies and observations on kindergarten children revealed 
marked differences in leadership ability (1). The relation between 
school achievement and diligence is studied and a marked sex differ- 
ence in favor of girls is found (181). The retention of school 
knowledge is found correlated with interest (139). Positive corre- 
lations are also reported between intelligence, meatness, and 
cleanliness (137). 

Other studies deal with the relation between school work and 
climatic conditions (219), school work of boys during the period of 
pubescence (72), the development of musical ability and appreci- 
ation (168), the development of convictions (223), and personality 
differences among twins (78). 

2. The teaching of morals and honesty. A number of studies 
deal with education in morals. These include discussions on the rela- 
tion between moral knowledge and personality (105), the develop- 
ment of moral concepts (174), the nature of self-respect and self- 
control (119), the acquisition of ideals and ethical qualities (147 and 
189). The disciplinary treatment of moral offenders in school is 
discussed (158 and 203), and an analysis of the experience of repent- 
ance is presented (144). 

The problem of dishonesty among children is studied with regard 
to the sources and forms of lies (15 and 145), the lying child (122 
and 214), and adolescent (10), the relation to memory and testi- 
mony (209). Other studies deal with children’s attitudes toward 
theft (52), conditions when a lie is permissible (31), the relation 
between honesty, intelligence, suggestibility, and fear (236), and 
various problems in ethics (179). 

3. Sex education. There are discussions on sex from the psycho- 
logical point of view (37 and 63), its educational aspects (213), and 
the effect of religious education on the sex development of chil- 
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dren (123). Other studies include the sources of sex information 
of boys (81), the make-believe (Ernstspiel) nature of eroticism and 
sexuality (208), the problem of masturbation among children (91), 
and immoral practices on children and adolescents (204). 

4. Religion. Methods employed in the psychological study of 
religion include observations, questionnaires, documents (50), 
diaries (57), and self-observations (18). The elements of religious 
experience are studied by means of an “aussage” test, protocols, 
and the psychoanalytic method (69). Other studies deal with the 
religious experience of the rural child (176), the relation between 
religion and psychiatry (130), inferiority feeling (169), handwrit- 
ing (104), character growth (55), and the development of religious 
concepts (220). 


C. Personality adjustment of the individual 


1. Studies on the emotions. Several studies deal with the overt 
expression of emotions. Lindworsky (129) investigates the relation 
between facial expressions of an emotion and the conscious experi- 
ence of the emotion, and the general problem of muscular reactions 
and facial expressions in man is discussed (49 and 113). Seelig (193) 
studies the bodily expressions of emotions in witnesses and the 
accused during court session, and Storring (210) measures the effect 
of pleasant and unpleasant emotions upon the rate of breathing by 
means of a pneumograph. Wexberg (227) studies fear and the 
feeling of inferiority. The clinical and biological significance of the 
symptoms of fear are considered by Schulte (188), and the influence 
of fear in early childhood is discussed by Skawran (196). 

Lewin (128) reports on the results of his research in the field of 
the relationship between the emotional pattern and the direction of 
behavior. The appearance and constitutional basis of embarrassment 
and self-consciousness are considered by Brugmans (30) who also 
discusses the experiments of Heymans and Wiersma in this field. 
Kunkel (115) discusses character from the point of view of indi- 
vidual psychology. 

2. Problems of emotional disturbance. These include discussions 
which deal with the disturbance of the affective processes (200), the 
neurotic character (2), and idiosyncrasies (38). Various forms of 
abnormalities and special conditions are studied, including physical 
handicaps (9), homosexuality (192), disturbance in the feeling of 
“ self ” (224), conversions, depressions and personality changes(180), 
and the general pathological aspects of character (102 and 228). 
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Psychoanalysis is discussed in connection with the Rorschach 
test (157), in the consideration of the nature of blushing (48), and in 
relation to characterology (70 and 165). 


D. Social aspects of personality 


1. Social relationship. Vecerka (216) studies the social behavior 
of adolescent girls and Baumgarten (13) the reactions of children in 
social situations, and Schroder (186) discusses the isolated child. 
Problems of vocational adjustment are studied by Baumgarten (11 
and 12) and Stavenhagen (199). The vocation of state official is 
studied by Sickel (195). 

Henning (88) and Luithlen (133) investigate the nature of 
leadership and initiative. A theory of suggestibility and its 
phenomena is discussed (90), and the possibility of determining 
the degree of suggestibility from a person’s handwriting is 
considered (42). 

2. Problems of delinquency. The psychology of the criminal is 
considered from the developmental point of view (125), dispo- 
sition (80), and other personality factors (28). The problem of 
hereditary and environmental factors in the making of delinquents 
is discussed (134). The causes of delinquency are to be found in 
the nature of the family and background as well as in the child, 
according to Galant (61). This is substantiated by Lange (120) 
from a study of twins. No greater resemblance in delinquency was 
found among monovular twins as compared with biovular twins. The 
factor of native disposition in the character of criminals is studied 
by Hapke (79). 

Boss (26) studies anti-social psychopaths by means of the 
Rorschach test. They are classified into strong, weak and neurotic 
characters. A similar study of criminal psychopaths is made by 
Birnbaum (22). In a study of prostitutes, Schneider (185) finds 
that the main causes of delinquency are laziness and economic depend- 
ence. The sex differences in the nature of delinquents is discussed 
by Gregor (71). Delinquent boys are found to be emotionally dull 
while girl delinquents are found to be highly emotional. The factor 
of the stepmother in relation to delinquency is discussed by 
Kuhn (114). 

Children’s ideas about offenses against property is studied by 
Fischer (54). Answers to the question, ‘‘ Why we should not steal ” 
are analyzed and classified as egoistic, conventional, and altruistic. 
A similar study by Luz (135) deals with prisoners’ ideas concerning 
right and wrong. Differences in the responses were found among 
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beggars, thieves, and prostitutes. The psychology of malignity is 
discussed (143), and the reliability of children’s testimony is 
studied (83). 

E. Types of character 

1. Descriptive types. Several studies deal with the psychology of 
special abilities and the classification of individuals on the basis of 
characteristic forms of behavior and interest. Outstanding among 
these is Spranger’s (198) presentation of his theory of types of men. 
All forms of dominant interest are divided into six groups or types: 
intellectual, practical, esthetic, social, political, and religious. 

Some studies in this group deal with the psychology of special 
abilities or special groups such as the imaginative child (107), the 
exemplary child (194), the rowdy (39). Other studies are concerned 
with generalized types in a similar sense: the idealistic type (217), 
the dynamic type (178), the impulsive character (166) and the 
creative personality (159). 

2. Psychological types. These include reports of studies and dis- 
cussions on types in a somewhat restricted sense (111). The subjec- 
tive and objective types are studied by means of the tachistoscope. 
The two types are found to differ in the nature of reading errors. 

Similar differences are found in regard to the reaction to monoto- 
nous work and the ability to control and divide attention (231). 
The subjective type is found less stable and easily affected by 
emotional states (226). The extravert and introvert are differen- 
tiated on the Rorschach test (171) and other types are determined 
on the basis of observation records (201). 

Other studies consider the relation of types to delinquency (84), 
to abnormality (156), to educational problems (221), and to the 
general understanding of personality (197 and 236). Individual 
systems of types are described (187). 

3. Constitutional types. Kretschmer’s theory of physique and 
character is considered (95) and pyknics are differentiated from 
asthenics on the Rorschach test (149). The sexes are found to differ 
in constitutional types (5), males being more frequently schizo- 
thymic and females cyclothymic in form. A similar correspondence 
is found between different stages of growth and constitutional 
types (92), the pre-pubescent being asthenic, the early pubescent, 
athletic, and the late pubescent, pyknic in character. Other studies 
consider the relationship between constitutional types and charac- 
ter (74), childhood (108), school achievement (5), the dynamic person- 











218 J. B. MALLER 


ality (178), pathology (25 and 94), and general characteristics (68). 

Jaensch (99) presents the characteristics of eidetic types and 
their relation to anthropology and clinical psychology. Other con- 
siderations of typology include studies in biological aspects (21 
and 110), bio-chemical functions (131), blood groups (59), and 
temperament (109). 


F. General discussions of the nature of character and personality 


1. Characterology. The various schools of characterology are 
discussed by Prinzhorn (163), Doring (40), and Lessing (127). 
Others discuss the problem of judging character (112), the possibility 
of a universal (126) and naturalistic (150) characterology, the struc- 
ture of character (4), and the nature of individuality (112). 

2. Methodology. Stern (202) evaluates the psychometric 
approach and shows how personality affects the measurement of 
specific abilities. General discussions concerning the methods of 
character study include the following: suggestions for the study of 
character (76 and 153) ; methods and principles of character investi- 
gations (93,97, and 212) ; methods of studying ethical concepts (89 
and 50); character study from the point of view of general develop- 
ment (29 and 222); medicine and education (3 and 234); general 
problems (77) and methods of character measurement (44). The 
method of studying dispositions is given special attention (235). 

3. Psychological problems. Various problems of psychology are 
discussed in relation to character. These include considerations of 
character and genius (175), character and environment (35), char- 
acter and modern psychology (142), character and temperament (47), 
psychology of self-defense (8), of leadership in general and military 
leaders in particular (36 and 233), of commanding and obey- 
ing (136), personality and its relation to value (140), to mental 
work (6), to creative ability (177), and to memory (206). 

4. Physiological factors. Podach (160) reviews a number of 
studies concerning various chemical functions of the body and their 
relation to character and temperament. The relation between 
chemical reactions of the body and physical and mental work is dis- 
cussed by Lowy (132) and Kankeleit (100) discusses the biological 
foundation of personality. Other discussions deal with character and 
its relation to breathing (182), biological development (20), physical 
form (161 and 172), posture (218) and temperament (56). 
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ESTIMATION OF TIME? 


BY ALDEN O. WEBER 
University of Kansas 


No reviews on the psychology of time in any of its aspects have 
been published since the series by Dunlap (15, 16, 17,18), which 
came out between 1911 and 1916, and the short paper by Swindle (45) 
in 1920. It is the purpose of the present article, therefore, to con- 
sider the general theoretical background of our experience of time 
and the experimental work done on the estimation of time from about 
1916 up to the present. Besides the above-mentioned articles the 
reader is referred to a comprehensive summary by Frobes (21), an 
historical survey by Nichols (34), special chapters by James (30) 
and Lindworsky (31), and a review by Quandt (37) for treatments 
of the earlier work. The classic work on the psychology of time is, 
of course, Benussi’s Psychologie der Zeitauffassung (3), published 
in 1913. 


l. THe NATuRE oF TIME 


An adequate understanding of the nature of time is not only 
important from the standpoint of general scientific theory, but it is 
also fundamental to the understanding of every problem of conscious 
experience. The temporal problem is involved in psychological 
processes ranging in complexity from the most involved memory 
processes down to the simplest sensory experiences. Before passing 
to the direct results of experimental investigation we shall therefore 
outline briefly some of the more abstract developments in the theory 
of time and point out some of the important problems to be met in a 
theoretical consideration of the nature of time. 

In recent years the subject of time has come to occupy an increas- 
ingly important place in philosophical speculation. In the philosophy 
of Bergson (4, 5,6) it is a fundamental conception. He takes issue. 
with what he terms the mechanistic idea of time, i.e., time as a simple, 
homogeneous medium through which events float without being 
affected. This conception of a time which does nothing, he argues, 
is necessary for those who are committed to the mechanistic doctrine 


1 Acknowledgment is made to Prof. H. R. DeSilva, who suggested the 
review and who has generously aided through suggestions and criticism. 
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of explanation of the new in terms of the old. But Bergson, whose 
philosophy stresses the creative aspects of existence and emphasizes 
the new in experience, denies the possibility of explaining the new 
in terms of the old and consequently rejects the idea of an impotent 
mechanistic time. For him time must account for the new in experi- 
ence and must therefore be an active, vital agency which is capable of 
leaving its mark on things. With his denial of one homogeneous and 
impersonal duration, such as the conventional Newtonian conception 
of time, he assumes a multiplicity of durations, each flowing at a 
different rate from one individual to another, and at different rates 
under different conditions. This point is probably of the greatest 
importance from the psychological standpoint, for it is in general 
agreement with commonly encountered facts of our experience of 
time. Variations in the rate of flow of time under different condi- 
tions must be regarded as errors if the old physical conception of a 
single, homogeneous duration is accepted, but with the Bergsonian 
conception we have a basis for regarding the psychological flow of 
time as a normal and valid adaptation to fit the existing conditions, 
since it implies that the individual flow of time is just as real as 
physical time. 

The relativistic conception of time as the fourth dimension in the 
structure of the universe can hardly be made the basis of a concept 
of experiential time, although attempts have been made by means of 
somewhat strained analogies to connect certain facts in our experi- 
ence of time with the relativistic movement in the field of physics. 
The emphasis of the relativist upon the close relationship between 
space and time, however, developed out of physical investigations 
upon the nature of time when large distances in space were under 
consideration.? It is obvious that when great distances in space are 
considered the error in temporal estimation caused by neglecting the 
temporal factor involved in the movement of light through space is 
so great as to be of crucial significance. To increase the accuracy of 
estimation by allowing for this, events are plotted in the fourth 
dimension, time, as well as in the three spatial ones. In ordinary 
experience, however, we can assume that our time-span takes place 
at a single localized point in space rather than in extended time. 
While it is true that there is a close relationship between space and 
time in experience, as we shall point out later, this relationship 
should not be confused with physical conceptions. 


2 See Eddington, Nature of the Physical World, pp. 38 ff., and Bridgman, 
The Logic of Modern Physics, pp. 68 ff., for discussions of this point. 
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A third general view of the nature of time, and the one which 
probably has had the greatest influence on laboratory viewpoints, 
assumes a definite division between objective time on the one hand 
and subjective time on the other. A loose sort of parallelism is sup- 
posed to exist between the two. Under ordinary conditions events in 
the so-called objective time scheme give rise to corresponding repre- 
sentations in the subjective time scheme, although the latter are not 
precise replicas of objective time patterns, because they are con- 
ditioned by the processes of perception. This view is ordinarily 
interpreted to give a peculiar validity to the events of objective time. 
In a sense they are more real than the events of subjective time and 
serve as criteria of accuracy in time judgment. So-called temporal 
illusions are simply gross deviations in subjective time from the 
objective representations. 

This subjective-objective dichotomy is assumed in a paper by 
Russell (39), in which he is very largely concerned with logical dis- 
tinctions between terms and ideas pertaining to time in the light of 
this dualism. On the side of mental time, according to Russell, we 
have relations between object and subject. The psychical categories 
involved in this relationship are sensation and memory. On the other 
hand we have physical time, involving relationships between objects. 
The categories of physical time are simultaneity and succession. 
Troland (46) also makes a sharp distinction between subjective and 
objective manifolds and emphasizes the parallelism between the two. 

It is difficult to avoid a distinction between the subjective and 
objective in a consideration of scientific problems, and we often find 
the distinction justifiable on the grounds of practical usefulness. 
The accurate and highly developed physical instruments which are 
to be had for the measurement of time, for example, afford us a 
useful method of approaching problems of experiential time. The 
danger of this dichotomy lies in the tendency to assume unwittingly 
that objective time alone is real and to disregard the conditions of 
experiential time which give rise to deviations from the objective 
time scheme. It can readily be seen that the general conception of a 
definite subjective-objective dichotomy is by no means free from 
difficulties. Our knowledge of the so-called objective world is con- 
ditioned by perceptual processes, so that we simply push our inquiry 
back another step by our assumption of the objective scheme. The 
psychological problem involved can not be explained on the basis of 
objective time; rather the answer must be sought for in the con- 
ditions that operate directly upon our conceptions of time. A causal 
analysis of time perception can be made only through the discovery 
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of those conditions that give rise to variations in our experience of 
time. 

An attempt to outline a viewpoint directly fitted to psychological 
considerations is made by Sturt (42), who assumes that time is a 
concept that grows out of individual and racial experience. To her, 
time is subjective and does not exist, so far as psychology is con- 
cerned, as a definite and unchanging entity. In this ruling out of 
physical conceptions of time she follows Bergson very closely. As a 
corollary to her assumption of time as subjective, Sturt also assumes 
that the rate of temporal flow varies with individuals and under 
different conditions. However, she makes a provision for a common 
idea of time, 1.e., social time, which is more constant in its flow than 
individual time. 

A good discussion of some of the philosophical problems 
and viewpoints involved in the concept of time is found in 
McGilvray (32). 


II. THe RELATIONSHIP BETWEEN SPACE AND TIME IN 
EXPERIENCE 


Studies on real and apparent movement in different sensory fields 
have shown the organic relationship between space and time which 
exists in ordinary perceptual experience. DeSilva (14) in an investi- 
gation in the field of apparent visual movement has pointed out that 
time is the most fundamental determinant in the perception of move- 
ment. Investigations by Brown on the perception of velocity and 
by Helson and King on tactual space have confirmed this emphasis 
upon the importance of time in perception. 

The series of experiments by Brown (9, 10,11) upon the percep- 
tion of velocity includes a significant paper on the perception of time 
in visual movement fields (10). Briefly, his technique and apparatus 
were as follows: The observer sat between two tables which were 
four meters apart. On one table apparatus for the presentation of 
moving objects was arranged, the mechanism consisting of a con- 
tinuous paper band which moved over rollers driven by an electric 
motor. Small figures could be attached to the band. Regulation of 
velocity was obtained through the use of a rheostat. Lights placed 
behind the translucent band were controlled by means of rheostats, 
thus permitting variation of the illumination of the visual field. 
Variation in the size of the field was secured by use of a diaphragm 
which bordered the whole field. In this way perception of velocity 
could be tested under a large number of variable conditions. On the 
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second table was a modified form of the Schumann “ time-sense ” 
apparatus, which marked off intervals of time by means of flashes of 
light or buzzer sounds. The two tables were at such angles from the 
observer that he could observe only one set of apparatus at a time. 
The subject was instructed to regulate the velocity of the figure in 
the field until the phenomenal time required for this figure to move 
through the field was equal to the interval presented by the time 
signal. 

In a previous investigation of this series (9) Brown had shown 
that perception of velocity was conditioned by the general properties 
of the total visual field. He pointed out ten factors which condition 
phenomenal velocity, such as the brightness of the field in which the 
movement occurs, the direction of the movement relative to the 
observer, the size of the visual field, the distance of the moving field 
from the observer, etc. The fundamental problem which these results 
suggest for the investigation upon the perception of time is that of 
determining whether these variations in the phenomenal velocity, 
which occur with variation in the structural field, give rise to similar 
variations in the phenomenal time of the movement. 

Since the results of these tests upon the phenomenal appearance 
of time are found to agree closely with the values predicted from the 
determined phenomenal velocities in every one of the five conditions 
tested, Brown concludes that the same conditions operate upon 
the phenomenal appearance of time as do on phenomenal velocity, 
and in a like degree. Therefore, the following equation holds: 

phenomenal space 


s 
phenomenal velocity= or v=—. This indicates 
phenomenal time t 





that those structural variations in the field of movement that increase 
the phenomenal velocity must either decrease the phenomenal time 
for equal space or increase the phenomenal space. In general agree- 
ment with the observation by DeSilva on the predominance of the 
temporal factor, Brown finds that in most of these cases of variation 
there are changes in phenomenal time rather than in phenomenal 
space. He therefore concludes that the experience of duration which 
arises from observation of objects moving in a visual field is con- 
ditioned by the total field of movement. A further important point 
that Brown makes in denial of the views of the older investigations 
is that these variations in the flow of phenomenal time are not occa- 
sional examples which may be explained as illusions, but that they 
are continuous and are conditioned by almost any change in the 
structure of the entire field of movement. 
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The third paper (11) in this group by Brown deals with the 
thresholds for visual movement and shows that the structure of the 
total field of visual movement also conditions the thresholds for 
movement. 

In connection with an investigation of the role played by eye 
movements in the perception of time, Guilford (24) points out the 
dependence of the experience of time upon a muscular adjustment 
of a sense organ. When a wheel moving rapidly enough to fuse the 
spokes and interspaces is observed, it will be noted, if the hub of the 
wheel is fixated, that the spokes will flash out in momentary detail at 
rhythmic intervals. ‘‘ Here is an instance of the prolongation of 
time along the line of eye movement,” Guilford says. “ For such an 
eye, the moving wheel does not exist; the time element has been 
altered.” 

Helson and King (27,28) experimentally demonstrate the inter- 
dependence of time and space in the field of tactual space. Using a 
modification of the Benussi kinohapt, they show that when two spatial 
intervals are defined by three pressure stimuli in quick succession, 
one’s impression of the distance of movement in space is qualified 
by the temporal factor. For example, if three spots on the skin are 
stimulated, the first distance being 20 mm. and the second being 
10 mm., with the time interval between the second and third twice as 
great as that between the first and second, the observer will estimate 
the distance between the second and third as nearly twice as great as 
that between the first and second. This indicates a predominance 
of the time component in the perception of tactual movement. This 
investigation represents an extension of the earlier work of 
Benussi (3) and Scholz (40) on similar phenomena in the auditory, 
visual, and tactual senses. Helson and King also give a theoretical 
discussion of the possible physiological processes involved in such 
perception (28). 


III. THe GENETIC DEVELOPMENT OF THE CONCEPT OF TIME 


If we assume that the concept of time is developed genetically in 
the course of individual and social experience, it would appear that a 
profitable line of attack would be through an investigation of the 
development of the time sense in children and in primitive peoples. 
There is as yet no very great body of data available in these two fields. 
Our knowledge of the temporal concepts of primitive people is 
largely a by-product of anthropological investigation and is mainly 
anecdotal in character. Much valuable work on the development of 
temporal concepts in children can readily be done, however. 
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The dearth of experimental data in this latter department may be 
attributed in part to the lack of precise technique for approaching 
some phases of the problem. An example is found in the investiga- 
tion of the development of the concept of historical time, which must 
be approached by means of questionnaires. The questionnaire 
method does not give us the more precise and definite information 
obtained by other methods, but, if its results are critically inter- 
preted, it may yield a better insight into the development of temporal 
concepts. Yet there is a broad field of investigation which can be 
dealt with by the more precise methods. A large part of the experi- 
mental results which have been developed during the course of labora- 
tory investigation in the time sense might well be attacked from the 
standpoint of genetic development, and if these problems are selected 
judiciously, valuable information may be obtained. 

An extensive investigation carried out by Axel (2) takes up 
differences in time estimation in the case of grade school children 
from nine to fourteen years of age and college graduate and under- 
graduate students. A distinct advance in investigational technique is 
made by Axel’s attempt to standardize the materials interpolated. 
Previous investigations had been more or less haphazard in the selec- 
tion of interpolated materials, and, since the type of material 
employed to fill intervals markedly affects the estimation of time, 
comparison of the results of earlier investigations is somewhat 
hazardous. He divided his interpolated matter into three classes 
besides that of “unfilled” time: (1) motor activity (tapping, or, for 
grade school children, writing i’s), (2) sensori-motor activity (cancel- 
ling 5’s), and (3) mental activity (analogies and number series com- 
pletion for college and graduate students, and adding 7 for grade school 
children). While this selection of interpolated material obviously 
does not eliminate all the difficulties involved, it does nevertheless 
standardize conditions and should result in more useful data. Axel’s 
results with regard to temporal estimation at different age levels are 
in part as follows: (1) For the ages from nine to fourteen the level 
of behavior engaged in during the period to be estimated (according 
to the classification “ motor,’ “ sensori-motor,” etc.) exercises a 
strong influence upon the estimation of small durations. The higher 
the level of behavior operating during the objective time intervals, 
the greater is the tendency towards equal accuracy between the chil- 
dren of different ages. For example, if the children are engaged in 
writing i’s (motor activity), there is a decrease in the amount of 
overestimation of 20 and 40 second objective time intervals up to and 
including the eleven year level. Using cancellation (sensori-motor) 
to fill the interval there is a cessation in the accuracy of judgment at 
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the ten year level. A filling of constant increments (mental) results 
in equal accuracy for all ages. (2) Up to eleven or twelve there is a 
definite tendency for a decrease in extremes of judgment, while from 
this age on no further significant decrease in extreme estimates 
appears. (3) The higher the level of behavior which is engaged in 
during the objective time interval, the greater the tendency toward 
underestimation and the less the tendency toward overestimation in 
the case of a given group. (4) The type of interpolated matter 
employed largely determines the difference in accuracy of estimation 
between a group of boys ranging in age from eleven to fourteen and 
a group of college students. For example, in the case of unfilled 
time there is a definite increase in accuracy of judgments in favor of 
college students. On the other hand, when cancellation is interpolated 
the estimates of the eleven to fourteen year old boys are about as 
accurate as those of the college students. Axel makes no theoretical 
generalizations from these facts. Other results which he tabulates 
under this section concern variability of judgment, etc. There is also 
a summary of some of the earlier work done by Yerkes and Urban 
and by Seashore on the problem of the effect of age upon time 
estimation. 

In her discussion of the origin of time experience Sturt (43) 
maintains that our organization of the past and future has its origin 
in strictly utilitarian motives. We think of a past because it gives us 
a body of knowledge which is useful in the present, while we conceive 
of a future because it holds out to us the prospect of the accomplish- 
ment of our purposes. She distinguishes three stages in the develop- 
ment of the time concept. First there is the level at which there are 
rudimentary experiences such as vague feelings of familiarity and 
appetition. This kind of experience exists in very simple types of 
animals. At the next level there are the experiences of more complex 
animals such as cats or dogs, involving more definite marks of time, 
i.e., meal times, etc., with more highly developed concepts of the past 
and future and a more unified idea of the present. In the third and 
highest stage we find the experience of time which the educated adult 
has, including a more universal sort of time, 1.e., social time. 

From an investigation of a number of problems involved in the 
appreciation of conventional time in children Oackden and Sturt (35) 
obtain a number of interesting results. The method of investigation 
involved the use of questionnaires, absurdity tests, completion tests, 
arrangements of historical characters in chronological order, fitting 
dates to names, and, in order to determine the importance of temporal 
concepts to children, memory tests and the writing of a letter making 
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an appointment. Under the conditions of this experiment it is found 
that the growth of a child’s knowledge of time is slow, beginning 
before the age of four and arriving at nearly an adult level at about 
thirteen or fourteen. The most important period of development in 
all types of temporal knowledge comes at about the age of eleven. 
The matter of temporal organization seems particularly difficult, 
children finding it quite hard to arrange dates correctly in a chrono- 
logical system. It is interesting to note that, according to an 
observation of the experimenters, indications of time play a less 
important part in the thought of a child than do those of space. In 
conclusion Oackden and Sturt present a short summary of the educa- 
tional implications of the results of their investigation. 


IV. THe Errect or INTERPOLATED MATTER AND OF THE 
LIMITING STIMULI 

Myers (33), in a series of tests on the incidental perception of 
time, finds that on an average a minute of time is overestimated by 
about one-half. A period of six and a quarter minutes is overesti- 
mated by approximately one-half by men and is almost doubled by 
women. The estimation of a minute of filled time which is inci- 
dentally perceived corresponds very closely to that of the same period 
purposely perceived. 

Spencer (41) criticizes the older work of Yerkes and Urban on 
the ground that their method of estimation in terms of conventional 
units favors estimates ending in 0 and 5. Using six different types 
of interpolation, Spencer finds that when the method of reproduction 
is used all intervals are overestimated, while with the method of 
statement in terms of conventional units underestimation of all 
intervals of greater length than 18 seconds results. When the 
material is poetry the interval seems longer than an interval of the 
same length with no interpolation or one with prose interpolation. 
The interval seems longer if the subject reads than if the experi- 
menter reads. 

Swift and McGeoch (44) try to determine the individual, general, 
and sex differences in the estimation of temporal intervals of from 
30 seconds to 10 minutes with both “empty” times and temporal 
intervals which are variously filled. In spite of the fact that they 
use the method of statement in terms of conventional units they find 
that there is a tendency for all individuals to overestimate intervals 
from 30 seconds to 5 minutes for both filled and “ empty ” times, thus 
contradicting the statement of Spencer that overestimation results 
only when the method of reproduction is used. There would seem 
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to be no apparent reason for expecting an overestimation when the 
method of reproduction is used, and Spencer offers no explanation 
of his results. Woodrow’s recent work (see Section VI), which 
points out the extreme variability of these errors of temporal judg- 
ment, casts considerable doubt on any regularity of judgment in either 
direction when the method of reproduction is used. Swift and 
McGeoch are also at variance with the earlier work of MacDougall, 
Yerkes and Urban, and the later work of Gulliksen when the former 
state that women have a slightly more correct feeling for time than 
men. 

All of this confusion and lack of agreement in experimental 
results indicates the complexity of the factors which operate to affect 
our judgment of time. Apart from the differences which arise from 
the variations in the objective conditions, individual differences in 
subjective attitudes undoubtedly are to a large degree responsible for 
discrepancies in results. It is extremely difficult to control the factor 
of subjective attitude, but it would help to clarify the problem of 
temporal estimation if these experiments which have given rise to 
such contradictory results were repeated under carefully controlled 
conditions. Much of the difficulty might be found to result from 
the fact that the experimenters were frequently looking for uniformi- 
ties that did not in reality exist. 

In a group research Gulliksen (26) has his subjects estimate 200 
second intervals under eight different conditions: (1) resting, 
(2) listening to a metronome beating rapidly (184 times per second), 
(3) to a metronome beating slowly (66 times per second), (4) work- 
ing problems in long division, (5) reading a set of directions in a 
mirror, (6) enduring slight pain, (7) becoming fatigued through 
holding the arms extended at shoulder’s height, and (8) taking dicta- 
tion from a text. The order of the lengths of the estimations under 
these different conditions, from longest to shortest, is as follows: 
(1) resting, (2) experiencing fatigue, (3) listening to the slow 
metronome. (4) listening to the rapid metronome, (5) enduring pain, 
(6) reading in the mirror, (7) writing from dictation, and (8) doing 
long division. In confirmation of the results of MacDougall and of 
Yerkes and Urban, Gulliksen finds marked sex differences in the 
estimation of time, the women tending to estimate durations as longer. 
Sex differences with regard to variability are not very marked, 
Gulliksen finds, although Myers (33) had previously reported women 
to be slightly more variable in estimations than men. 

The work of Axel (2), already referred to in connection with the 
problem of age differences, is mainly concerned with the effects of 
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different kinds of interpolated matter. As has been pointed out in 
the prévious section, his investigation has the advantage of being done 
with a more rigid classification of interpolated materials. His study 
gives significant results on the effect of various levels of behavior 
(unfilled time, motor, sensori-motor, and mental activity) upon the 
estimation of time. Axel finds that the level of behavior which is in 
operation for a given time interval influences the estimation of small 
durations quite markedly. There is a greater tendency for under- 
estimation the higher the level of behavior during a given time 
interval; and, vice versa, the lower the level of behavior, the less is 
the tendency for underestimation and the greater is the tendency for 
overestimation. To illustrate, the filling “tapping” consistently 
yields overestimation for all time intervals ranging from 15 to 30 
seconds. On the other hand, the higher levels, “analogies” and 
“number series completion,” give underestimation. Axel also notes 
in this connection that the period of “empty” time does not show 
significantly different results from “tapping” as regards overesti- 
mation. He cites this as evidence that there is no definite line of 
demarcation between the estimation of so-called “filled” and 
“unfilled ” times. 

This correlation of Axel’s between the tendency to overestimate 
or underestimate time and the level of behavior may throw new light 
on an old problem. There is a rather widely accepted theory of time 
estimation which holds that our estimation of duration depends 
largely on the “ amount ” of mental content during the period. This 
view is held by Sturt (42), at least as far as moderately short periods 
are concerned. While it is true that the greater complexity of mental 
processes which we assume to take place at the higher levels of 
behavior may be regarded simply as giving a greater number of 
elements in the mental content, nevertheless there are definite differ- 
ences between mere amount of mental content on the one hand, and 
greater complexity on the other. It is possible that this distinction is 
of significance, and it may open the way to a more profitable approach 
to the theory of temporal estimation. 

Guilford (25) makes an attempt by means of introspection to 
determine the part played by spatial terms in our apprehension of 
time. Ninety per cent of the observers reported spatial images of 
past, present, and future, so definite that they could represent them 
in drawings. 

Sturt (42) cites evidence to disprove the commonly accepted con- 
ception that unpleasantness of mental content increases the apparent 
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duration of time. She points out that pain sometimes affects us to 
such an extent that we are unable to estimate time at all. 

Woodrow (48) has made extensive investigations covering the 
so-called temporal illusions in short temporal stimulus patterns, which 
result from different lengths of the bounding auditory stimuli. His 
investigation is divided into two parts. The first part consists of a 
series of group experiments which use the method of constant 
stimuli. In these temporal pattern presentations, long limiting sounds 
lasted between .38 and .50 seconds; short sounds between .06 and .08 
seconds; and sounds of medium length, .28 seconds. The length of 
the time bounded by these stimuli was varied from .28 to .92 seconds 
during the course of these comparisons. Four different temporal 
forms are used: (1) l—s (i.e., a long initial stimulus, the interval, 
and a short terminal stimulus), (2) s—l, (3) m—m, and (4) s—-s. 
As far as possible, precautions were taken to have the stimulus forms 
as wholes of equal lengths, in order to preclude the possibility of the 
length of the whole configuration influencing the judgment. Under 
these conditions it is found that a long initial sound consistently 
causes the interval which follows to be judged longer. A long ter- 
minal sound also gives a lengthening effect, although in this case the 
tendency is not so great as that in which there is the long initial sound. 
The theoretical explanation Woodrow gives for this is based upon 
the assumption that it is difficult to “catch” the interval as such, 
that is, entirely apart from the bounding stimuli. The limitations of 
our analytical powers make it next to impossible to attend to the 
interval without paying attention in some degree to the limiting 
stimuli. Since our response is thus a reaction to the temporal form 
as a whole, we get an impression of total length, which is carried 
over into our impression of the length of the interval, so that the 
interval is interpreted as longer. 

According to Woodrow, we find that a long initial sound has a 
greater effect than a long terminal sound because of the fact that it 
is more difficult to ignore the first sound. We must listen to the 
initial sound in order to “ catch” the beginning of the interval, while, 
on the other hand, upon the cessation of the interval we can turn our 
attention away from the terminal sound. As Woodrow summarizes 
these results: “ Long limiting sounds exert an inhibiting effect upon 
those processes (whatever they may be) which constitute one’s 
reaction to an empty interval. This inhibition is greater when the 
long sound precedes, than when it follows, the interval.” He also 
analyzes in this section the influence which the order of presentation 
of the standard and variable intervals has upon temporal judgments,. 
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and the author sees evidences of the influence of absolute impression. 

Part Il of Woodrow’s work is concerned with an investigation 
similar to the first, except that this second one employs the method 
of reproduction, and that more complicated stimulus forms were used 
in some parts. Results from these experiments were in every way 
consistent with the facts and theories brought out in the first part. 
In addition, they point out that, since the errors found in the part 
forms of more complicated total-forms (s—s—l—s, for example) 
are similar to those found in the isolated simple stimulus patterns, 
“a given pattern of bounding sound exerts an effect upon the interval 
bounded which remains constant no matter what the type or com- 
plexity of the total-form of which this pattern constitutes an 
element.” This implies that in the part of the total pattern there is a 
sub-pattern which remains constant and independent of the influence 
of the total pattern. 

Following these experiments by Woodrow, Israeli (29), using 
lights rather than sounds to form the stimulus pattern, experiments 
on the temporal illusions in the perception of short temporal intervals, 
which result from the effect of the stimulus configuration. He pays 
particular attention to the effect of having an extra interval either 
before, within, or after the main interval. 


V. Tue EstTIMATION OF TIME WITH REFERENCE TO ORGANIC 
AND KINESTHETIC FAcToRS 


More recent investigations have emphasized the importance of 
general bodily conditions in the estimation of time. L. D. Boring 
and E. G. Boring (7), in investigating the problem involved in the 
ability of a person to awaken in the morning either at-a predeter- 
mined time or at an habitual time, questioned the necessity of postu- 
lating any such device as “unconscious cerebration” and experi- 
mented to determine the role played by internal cues. They did this 
by waking the subject during the night, asking him to judge the 
time and to report as completely as possible the cues upon which his 
judgment was based. The results show that there is an ability to. 
estimate time with a degree of accuracy about twice the accuracy 
which random guesses would give. External criteria play very little 
part in temporal estimation, and it is concluded that there are suff- 
cient conscious internal temporal cues to account for the ability to. 
estimate time under such conditions. The most frequent and most 
useful cue used in temporal judgment is found to be that of the 
general bodily state, i.e., restlessness, fatigue, restedness, etc. What 
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are called “associative” cues, 1.e., clearness of consciousness, the 
facility with which the mind takes up the continuity with the thought 
of the preceding evening, etc., aided two of the four observers. Other 
cues arise from the sensations involved in excretory and digestive 
functions, although these are somewhat less accurate cues than the 
two preceding, and from the memory of previous periods of wake- 
fulness or dreaming, which is usually interpreted as indicating a late 
hour. 

A second way of approaching the problem, namely, by investi- 
gating the accuracy with which a person can awaken at a predeter- 
mined time, was undertaken by Brush (12). In general his results 
are in confirmation of those of Boring and Boring. The conditions 
of the experiment were briefly as follows: The time of going to bed, 
the determined time of awakening, and the time at which the actual 
awakening took place were recorded, and from these a calculation of 
the accuracy of time judgment was made. Notes as to the amount of 
sleep the night before, the amount of mental activity immediately 
preceding falling asleep, as well as the mental activity included in 
dreaming, the general physical condition upon awakening, the illumi- 
nation of the room, and the general necessity for awakening at the 
determined time were recorded. Precautions were taken to eliminate 
the factor of habit by varying the times of awakening and retiring as 
much as was practically possible. The important conditions for 
accuracy of judgment were found to be: (1) general physical con- 
dition—estimates are more accurate when the physical condition upon 
awakening is found to be good, (2) the amount and character of the 
sleep—estimates are more accurate when dreams were not vivid and 
when sleep has been sound, (3) the amount of mental activity just 
before going to sleep—little activity tends toward greater accuracy 
of estimation, and (4) motivation—there is greater accuracy when 
there is a necessity for awakening at the determined time. In this 
experiment external factors seem to be of more importance than in 
the type of experiment carried out by Boring and Boring, for it is 
found that the illumination of the room upon awakening is an impor- 
tant factor. Bladder pressure sensations seem to possess little signifi- 
cance so far as accuracy of awakening is concerned. 

In his report of an investigation on the possible causes of the 
apparent stopping of a moving wheel so that the spokes flash out in 
momentary detail, Guilford (24) points this out as an example of the 
dependence of our experience of time upon the muscular adjustment 
‘of the sense organ. By photographing the eye movements which take 
place while the observer is experiencing this phenomenon, Guilford 
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comes to the conclusion that these eye movements play an important 
part in the experience, although the correlation is by no means perfect. 
Gaehr (22), Packard (36), and Gradle (23) report similar phe- 
nomena and give several suggestions to account for them. 

Rhythms, particularly those of a physiological nature, are doubt- 
less of considerable importance in the judgment of time. The term 
is applied, however, to a wide variety of phenomena, and an extensive 
literature has been devoted to this topic in all of its great number of 
forms, some of which are extremely remote from a theory of time 
estimation. The conclusions of Boring and Boring and of Brush 
strongly emphasize physiological factors which are closely bound up 
with rhythm. Organic factors in general bodily states are without 
doubt to some extent rhythmical in character, and excretory and 
digestive functions are undeniably so. 

In a somewhat different direction Anderson and Whitely (1), 
using periods from 15 to 45 seconds in duration, have made an 
attempt to determine whether rhythmical interpolation (music) has 
any different effect upon the estimation of time from non-rhythmical 
interpolation (buzzer sounds). They conclude that subjects con- 
sistently judge intervals filled with music as shorter than those filled 
with the non-rhythmic buzzer tones or empty intervals, and they 
indicate that it is the rhythmical character of the music which causes 
this. These results are inconclusive from the standpoint of deter- 
mining the differences between rhythm in general as an interpolation 
and non-rhythmical interpolation, however, since a musical pattern 
is so infinitely complex that almost any number of factors other than 
that of rhythm might enter to influence the judgment. There seems 
to be no reason why these results could not readily be checked by 
setting up a similar experiment in which rhythm is the single variable. 

For reviews of other psychologically significant articles on the 
relationship between time and rhythm we refer the reader to the four 
reviews by Dunlap (15, 16, 17, 18), the review by Swindle (45), and 
that by Woodrow (47). Frobes (21) has quite a complete discussion 
of the experience of rhythm, although he tends to treat it as a prob- 
lem in itself and not as it bears directly on the estimation of time, a 
fault from which the other reviewers are not entirely free. 


VI. MIscELLANEOUS 


In contrast with the extensive literature on the problem of the 
shortest perceptible interval which came out during the latter part of 
the last century, comparatively little work has appeared on this sub- 
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ject during the last few years. The great abundance of material on 
temporal thresholds in the earlier period probably largely resulted 
from the fact that this question was believed to be of vital significance 
from the systematic standpoint. At any rate, the facts involved are 
still of considerable importance for an understanding of many funda- 
mental perceptual processes, such as the phenomena of flicker and 
fusion. 

A careful investigation by Dunlap (19) on the temporal threshold 
of light-flashes points out the difficulties involved in threshold deter- 
mination and accounts to some extent for the discrepancies in the 
results of the older investigators. He reports that a particularly 
troublesome factor in liminal determination is the apparent “ two- 
ness ” of single light flashes. Three suggestions which he gives as to 
the possible causes of this effect are: (1) The “twoness” may be 
due to a reflex effect of the iris. (2) It may be caused by a drop and 
rise in the retinal process, entirely independent of pupillary activity. 
(3) The motor processes may possibly have some connection with 
this pseudo-doubleness. In conclusion, Dunlap states that he finds 
the effects of brightness under varying conditions so unreliable as to 
permit of no definite statements concerning them. Adaptation is 
found to be very important. For at least some light-adaptations the 
temporal threshold is lower for a light-adapted eye than for a dark- 
adapted one. This piece of research is valuable not so much for its 
positive contributions as for the emphasis it places on the precautions 
necessary in this field. The experimenter particularly stresses the 
need of highly trained observers for this type of work. 

On account of the widespread confusion in the work that has 
been done on short intervals and the disagreement concerning the 
indifference point, Woodrow (49) investigated the nature of the con- 
stant and variable errors which arise in the reproduction of time 
intervals, paying particular attention to the relationship between these 
errors and the duration of the reproduced interval. He studied 
thirteen intervals, ranging from .2 to 30 seconds, and found that there 
is no universal tendency for long intervals to be underestimated or 
for short ones to be overestimated. Each interval is overestimated 
by some and underestimated by others. There is no great constancy 
of estimation shown from day to day, a subject tending to overesti- 
mate an interval one day and to underestimate it another. Woodrow 
believes that constant errors and individual differences in these errors 
are to be attributed to differences in the attitudes which the indi- 
viduals take toward the perception and reproduction of the intervals. 
This research, like the preceding one by Dunlap, by pointing out the 
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complexity of the judgment of time and the consequent great vari- 
ations, throws considerable doubt upon the efforts of the earlier 
workers to find constancy. Woodrow’s article also contains a 
detailed description of the apparatus used for the presentation and 
reproduction of temporal intervals. 

Using the method of introspection Curtis (13) cites evidence 
to support the old conception of duration as an attribute of sensation. 
According to her, the experience of time arises from the character 
of progression, 1.e., the dynamic aspect of duration, which is a funda- 
mental aspect of sensory experience. In this sense she considers time 
as an attribute of sensation. 

What literature there is on abnormal aspects of temporal experi- 
ence, such as we have in pathological cases and subjects under the 
influence of drugs, is to be found in widely scattered sources, most 
of the information coming from older investigations. Frobes (21) 
has a good summary of this material. There is also a short piece of 
work by Richardson and Stalnaker (38), who have recently investi- 
gated the ability to estimate the length of temporal intervals during 
hypnosis. They conclude that in general there are no significant dif- 
ferences either in accuracy or in any other apparent aspect between 
time estimation in a waking state and estimation in a state of hypnosis. 

VII. Conciusion 

The greatest part of the experimental work on the estimation of 
time still remains to be done, as many of the most promising aspects 
of the problem have as yet only been touched upon. Some significant 
work has been done on the part played by organic and kinesthetic 
factors. This offers, however, only a starting point for a large num- 
ber of experiments regarding the operation of these factors under 
different conditions. For example, an experiment to test the ability 
to estimate long periods of time under conditions which exclude as 
far as possible the factor of external criteria, i.e., in a dark, sound- 
proof room, etc., would throw valuable light on this phase of the 
temporal problem. Experiments of estimation under conditions of 
varying degrees of kinesthetic strain would also add materially to our 
understanding of the time sense. Another line of attack upon the 
problem of temporal estimation which might give interesting and 
significant results is that of an investigation into differences in 
estimation as they might arise from filling the interval with stimu- 
lation from the different sensory fields, stimulation being restricted 
to one field at a time and comparison being made with estimation 
under other sensory stimulation. It might be shown, for example, 
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that there are considerable differences in our estimation of time 
between an interval filled with auditory stimuli and a similar interval 
filled with visual stimuli. 


These examples represent, of course, only a few of the large 


number of problems that might profitably be taken up in this field, 
but they are of significance because they fit in with the well-founded 
emphasis upon direct investigation into the background of our experi- 
ence of time. The envisagement of special researches will follow 
when we have a more adequate understanding of these bases of 
human temporal experience. 
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BOOK REVIEWS 


DASHIELL, J. F. An Experimental Manual in Psychology. Boston: 
Houghton Mifflin, 1931. Pp. x+16l. 


This laboratory manual comprises experiments in sixty problems, 
dealing with subjects from the anatomy of the brain to social 
behavior. The book is primarily intended for use in laboratory prac- 
tice paralleling a lecture course where the author’s Fundamentals of 
Objective Psychology is followed as a text, and the order of topics is 
consistent with that intent. But, since successive experiments are 
independent of each other, the Manual can be used in any laboratory 
course of elementary nature by varying the order of work, and refer- 
ences to a number of modern textbooks other than Professor 
Dashiell’s are provided at the end of each experiment. 

The Manual seems to me to be most worthy of recommendation 
for laboratory courses where the number of students, the paucity of 
apparatus, or both, make simple set-ups mandatory. Where the 
apparatus required is at all involved or requires any technical skill, 
the experiment is arranged so that the instructor becomes the experi- 
menter, and the students observe in a group. Otherwise, the appa- 
ratus called for is simple, and either easy to construct or inexpensive 
to buy in quantities. 

The directions are clear, the results are in general strictly quanti- 
tative, and the appended questions stimulating. An appendix for the 
instructor contains valuable notes on procuring and arranging appa- 
ratus, and additional advanced references on the problems. 

Dwicut W. CHAPMAN. 

Harvard University. 


Katz, D. The Vibratory Sense and Other Lectures. Univ. of 
Maine Studies, Second Ser., No. 14, Maine Bull., 1930, 32, 
No. 10. Pp. 163. 


This book is a series of lectures on six different topics, chosen 
from those delivered by the author at the Summer Session of the 
University of Maine in 1929. In them Katz discusses in clear and 
interesting fashion some of the lines of research followed at Rostock 
under his direction. Most of the material included has appeared 
before in German. 
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The first topic discussed is “ Psychological Problems of Hunger 
and Appetite.” Here Katz describes experiments on animals, 
designed to reveal the factors that motivate them in eating. Certain 
social situations often cause an animal that has entirely satisfied its 
hunger to resume feeding. In connection with the study of children 
there are presented composite photographs of boys and girls to com- 
pare the faces of the meat-eaters and the vegetarians. The resulting 
types of facial expression show differences between carnivorous and 
herbivorous children, but similarities between boys and girls of the 
same diet groups. In the second discussion, “ Characterology and 
Animal Psychology,” the author considers the possibility of a char- 
acterology of animals. The data are drawn from a number of sources 
besides Katz’s own experiments and observations. The author is 
convinced that a genuine characterology of animals is possible because 
of the wide individual differences in social behavior that appear even 
in an animal as low in the scale as the hen. In the third lecture, 
“Concerning the Localization of Auditory Impressions in Men and 
Animals,” Katz describes experiments on a police dog, a cat, a hen 
and chicks. He finds that all of these animals excel man in the 
accuracy of localization when the sound is in the horizontal plane of 
the auditory sense organ. If the sound came from above, the dog 
and the hen were at a loss, though the cat still showed remarkable 
powers of accurate localization. The lecture, “On the Psychology 
of the Human Hand,” is interesting chiefly for a brief résumé of 
some of the chief conclusions drawn by the author from his study of 
soldiers with amputated arms. In the reviewer’s estimation the most 
interesting and valuable of these lectures is the one which contributes 
the title of the series, “ The Vibratory Sense.” Here Katz defends 
the view that the vibratory sense is a separate sense, distinct from 
that of pressure, and having a specific nervous apparatus. He sug- 
gests that the old sense of touch is really a double sense. Pressure 
represents a quality received by a near sense, vibration a quality 
received by a distance receptor. In the last discussion of the series, 
“Conversations with Children,” Katz presents seventeen dialogues 
recorded verbatim from actual life, the speakers being the author 
himself, his wife, and his two small sons. Katz believes that the 
time is ripe for a complete review of the field of child psychology 
from the standpoint of social psychology. His purpose in recording 
these and many other conversations of this kind was to get psycho- 
logical material for such a study. 

This series of lectures forms an excellent introduction in English 
to the work of a very stimulating and prolific investigator. For pur- 
poses of orientation it is admirable, though for research work it 
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would, of course, always be necessary to go to the author’s books and 
articles published in German. 






Joun T. Mercacr. 






University of Vermont. 










VALENTINE, W. L. Readings in Experimental Psychology. New 
York: Harpers, 1931. Pp. xv-+606. 


The number of edited collections of collateral readings in ele- 
mentary psychology is already considerable; but Professor Valen- 
tine’s recent addition to the shelf offers certain special advantages for 
a beginners’ course. 

The readings cover the usual contemporary range of subjects in 
general psychology, and are drawn in general from recent periodical 
publications. The editor’s plan has been to reproduce such articles 
in a form as nearly that of the original publication as would be advis- 
able to present to elementary students, and he has so chosen and 
limited his omissions, rephrasings, and explanatory notes, that the 
essential and particular spirit of each paper remains quite intact, 
despite necessary simplifications. There is nothing in the presen- 
tation to make the student impatient at too great detail; but, on the 
other hand, he cannot easily fail to understand that he is reading 
psychology, not from between the covers of a text, but in very much 
the same form in which it is first born into the professional world. 

The readings are exceptional, furthermore, in their emphasis upon 
experimental technique and empirical reasoning. Each paper has 
been handled so as to emphasize in order the problem in hand, the 
technique employed, the crude data obtained, and the most reliable 
conclusions. Tables and graphs—some original, others adapted— 
appear in profusion, both for the purpose of summarizing the experi- 
ments synoptically and of acquainting the student, by example, with 
practical graphical and statistical procedure. For this reason, the 
book, as the editor suggests, might as well be used in conjunction 
with laboratory work as in connection with a lecture course. 

Because a collection of readings, each one of which is of adequate 
length, must necessarily observe practical limits in range, it is easy 
to point out very thin treatment of one topic or another. The present 
collection lacks, I think, most conspicuously a representative sampling 
of work on perception. It seems to me that a supplement in that 
direction might sometime find a ready welcome. 

Dwicut W. CHAPMAN 


































Harvard University. 











ISOLATING THE FACTOR OF SKIN POTENTIALS 


The workers in psychology are indebted to the industry of 
Mr. Carney Landis in providing them with two valuable reviews of 
the vast literature on the electrical phenomena of the skin. In object- 
ing to his reference to our contribution to the problem in his most 
recent review,’ or rather to his lack of reference to the chief points 
which we had tried to make, we are not unmindful of this indebtedness. 

It appeared to us? that one of the primary problems in connection 
with the ‘ psycho-galvanic reflex’ is to establish precisely the nature 
of the electrical changes involved. To do so it would seem necessary 
to isolate the various factors involved, to study, say, changes in skin 
potentials apart from changes in resistance and polarization; without 
an unequivocal isolation of factors there is much room for lengthy 
arguments and little chance for progress. In our condensed paper we 
reported that we had definitely isolated the factor of skin potentials 
in series of continuous measurements. While former experimentation 
designed to detect potential fluctuations had merely shown that vari- 
ations occurred which disturbed an established balance of potentials 
and caused current to flow (Jeffress), we measured the continuous 
variations in potential differences “without any current flowing 
through the electrodes.’ Mr. Landis not only neglects to refer to 
this result of our investigation (which is, of course, excusable if one 
considers that he had to digest 247 papers), but he seems to have 
misunderstood completely the phrase just quoted from our paper. 
He refers to the quadrant electrometer as having the advantage of 
“measuring potential differences without passing any applied current 
through the electrodes” (italics ours) and then states that “the 
method of recording without the use of applied potentials is not new.” 
We can scarcely imagine that anyone should have suspected us of 
claiming to have discovered the Tarchanoff phenomenon. In the 
usual method of studying the Tarchanoff phenomenon with a gal- 
vanometer in a closed circuit, the masking effects of changes in 
resistance and of polarization produced by the flow of currents, are 
necessarily present when changes in potential difference are studied. 


1C, Lanois, Electrical Phenomena of the Skin. Psychol. Bull., 1932, 29, 
p. 697. 

2 J. W. Broxon and K. F. Muenzincer, Changes in Skin Potentials During 
the Psycho-Galvanic Reflex. Jour. Gen. Psych., 1931, 5, 94-98. 
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These masking effects we claim practically to have eliminated. We 
also showed that such changes in skin potentials correlate fairly 
well with changes in the apparent resistance of the skin observed 
simultaneously. 

In referring to the quadrant electrometer used in our experiment, 
Mr. Landis labels it an “old-fashioned” instrument. We are not 
quite sure what is meant by this term in a scientific article. Does it 
mean that there are more recent, more practical, and more accurate 
instruments performing the same function? If so, what are they? 
Since the term was used in a psychological article to characterize an 
instrument designed by physicists it may perhaps be relevant to 
point out that the quadrant electrometer is to-day in common use in 
the fields of radioactivity, photoelectricity, atmospheric electricity, 
x-radiation, and cosmic radiation. 

James W. Broxon 
Kart F. MuENZINGER 
The University of Colorado. 
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